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ABSTRACT . ■ 

3^he p^r^ose of this study' was to investigate whether 
success in the. Science - A Process Approach (SA^^A) process of 
classificat^ion "aesigned for priaary grade childre.n is contingent upon 
the children'^ developaehtal level as. defined by Piaget's theory. The^ 
investigators, sought to dVteraine' whether' children who had reached 
•the concrete operational stage of iirtellectual developaent are aore 
likely to succeed on SAPfi exfercises requiring aulti-classif ication 
ability .than their priaary classaates who ar^ at the defined ' 
pre-operational level. Thirty childrein, were assigned to either 
pre-operational or concrete operational bn the basis of two 
diagnostic instruaents au'd* their aental ages were deterained with 
another instruient. Uatched pairs^ one froa each developaen^al state, 
were foraed with each child ha.ving a aental age score withiii one. 
* standard error of .one another* These aatched pairs were assigned 
randoaly to one of two teacher insttuctional groups and taught nine 
sequentially-arranged .classification fexefcises as prescribed by SAPA. 
A two- factor analysis p'f variance with developaental level crossed 
with teachers was use4 to' analyze the scores f cqa -the nine 
individually adainistered coapetency aeasures accoapanying the SAPA 
classification^ exercisies. Th^ concrete operational grou.p perforaed 
significantly better than the ' pre-operational group* in three* 
exercises requiring hierarchical classification and in four fexercises 
reqiirilag. exhaustive sorting. (Author/MH) , 
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INTRODUCTION 

> 

.educators engaged in curriculum inproveiDent in the last decade have 
bep concerned, not only for what is taught in elementary school, but aiso, 
for applications of learning thfeoriefl as espoused by Piaget", Gagne, Bruner 
and Ausabel. A diligent pursuit of in^jlications of .these £heories to such 
vital issues as sequencing instruction and 9oncept8 children can under- 
stand at >various*ages has been of major. interest to researchers. Aloy 
(1964, pl2) writes, . 

» 

''Enphasis on education in relation to human* development 
has s\d.T5ched from ^ emphasis during 1530's in habit training, 
to preoccupation with social and emotional aspects of development, 
to concern with personal and subjective aspects 'o6M.chiad behavior, 
to (most recently) the .intellectual aspects of development" (p^ 12). * 

. The revival of interest in the theories of Piaget with the emphasis 
on a* definite order of s.tages'^in the cognitive development of a child' 
concepts seems to hold real pos^bilit>i^s for a\iDore ratl6nal approach 
in determining -a sequence of learning experienced in science. 

Along with theoretical exploration of the concepts of area, length 
and volume, inhelder and Piagei (1964) fia^e hyppith^ized a sequence of 
classificatory behavior on the /part tff tji^ young cftild. The studies of 
Kofsky (1963) and Allen (1967) correlated suff iciently vith- Piaget and 
Inhelder for one to -assume that clas$tf icator}? skills ^fevelop in children 
from* single sorting through multiple c^sification to hierarchical 
classification and class inclusion. * m ' 

. Concurrent with the educatfor^s interest in Fiaget's findiftgg has 
been the development of several innovative eletttejitary science |>^ograros. 
Under the auspices of the American' Association' for the advancetaetit of 
Science, Science-A Process Approach (S-APA ) . process-centered curSiculun;, 
Vas^'deve loped .consisting of Part'A through' E of which A is usually ' 

■■ — ^ — . . • 

Paper presented at tWe nat^oijal meeting of Natipnal ^A^sociati<m"for 
Research in Science Jqpching 'held at San Franciscb, April 19-20, 19%, 

^ • . » . 



placed in kindergarten, and the other parts in subsequent -grades. SAPA's . 
1967 edition made up of twenty to £wenty-sibc hierarphially-arranged ' 
exercises to be taught throughout the school yeat* \ ^ *• 

Classification Is one of the eight Infellectual process skills propose? 
for the S-AgA 's primary grade sclemce cfSrriculuin, Eleven ^x^rcises compflse 
thfe classificativn hi'erarchy of S-APA 's 1967 edition. The classification, 
lessons are taug*ht sequentially from single sorting in kindergarten and 
to the more complex skill of. hierarchical classification introduced' in 
8ec6nd and third grade.' * * * 0 



STATEMENT OF. THE PROBLEM 



The purpose of this study was to investigate whether sdcxierfs in .S-APA's 
classification exercises, designed for primary gradS children, is cont^n- 
gent lipon the children's stage of development as defined by Piage*tri*an theory • 

' ' . • 

•More specifically, the investigator sought to detetmine whether second 

grade students who have reached .Piag^t's concrete operational stage of 

intellectual developnent, characterized hy the ability to petfonn multi- ' 

classification tasks, are more likely td succeed on S-APA exercises requiring 

nxilti^classi'flcdtion ^ility tSjaa ^heir sedond grade classmates who ar^ at* 
^ V » . ^ * • *• 

the pre-operational* devalopmen.tad stage 

The problem was facilitated by the exploration of the following: 

1. Comparison of the perfonaance of • second! grade students defined 
• * . • 

as (1) pre-operationaL and- (2) concrete* operational on nine 

of S-APA 's dlassification exercises. 

L Comparison of the^ teachers' effect on the performance of 

second grade students in tlie (1) pre-operafcional and (2) 

concrete operational" stages* . • * 



A 



3. Analysis of the Interactions of the fofegoing two- effects/ , 
' developmental stage and instmctjion*. 

' . > " . ASSUWPTTONS OF THE STUDY V 

The Investigator assumed that: (1) 'children proceed through dovel- ' ^ • 

• opMntar stagfes that are. sequentially invariant and cunn^ative as asserted 

'by Piaget (1964); (2) certaiii operations are characteristically distinctive 

* of a developmental stage, such as' class inclijsion and hierarchical .reclas- 

✓ sification r-elationships the concrete opferatipnal stage; (3) teachers 

and supervisors should defl^-gin science curricula to encourage and accommodate 

*i this development;^ (4) the organization of learnjkig experiences to cfbincide with 

. / * • • ^ ' ' 

'Piagfetian stages necessitates knowledge of the'^ijdcesses that disttn^uish 
* each stage o/ development in such logical operations as classification. • 

, " - - ' 

' • HYPO THESES OF THE STDDY . ' * - ' • ' 

The hypotheses for this study were derived from' the basic premise that , Jp, 
seconV grade children at ^iaget's Concrete operational stage of intellectual ^ 
development will be able to exceed the performance of the children defined 
at a pre-operatlOTal stage on tasks that re^quire higher order mult i^ classi- 
fication ability. Nine hierarchically arranged^ classification Exercises were 

— • employed and the null hypothesis was tested for each. / 

• * • 

The nine S-APA lessons were analyzed by the ihvest-igator and an indepen- 

4 * ■ • * X 

dent Judge-^'fpr tlheir inherent classification properties as defined by 
^ ' Ihhelder, Piaget" (19S4) , Kofsky (1963), Allen (1967) and others (see table 1). 

\* .Hypotheses were derived from this analysis that reflected expectations for 
the pre-operational and concrete operational groups on these classification 

■ ■ ' - ^ 

^ Dr. Dorothy Alfke has served a? a consultant for matters deiling with the 

ERLC program. _ 5 . . - 



lessons. 
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Hypocbesls 1 ' ' . 

^1 ^1^°^^ gradq students in a prevoperatlonal stage of development 
will not differ in achieveijent from second^rade^ stnidents in tl\e con-r 
frete operational itage after 'receiving instruction on each of the'- 
nine Sr-APA cla8sificariort\ exercises' (CE) listed below and ^fuUy rfescribed 
in Table 1. '\ • - 



V. 



Insert Table 1 here. 
1 * 
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1. SrAPA/^CE'Ad (Hypothesis ^SAd) 

(Hypothesis "lAs) 

^ ' ' n 

3. -S-APA XS^v "(Sypothesis lAv) 

4. S-APA CE-Ba (Hypothesis IBa) 

5. S-APA CE-Bi '(Hypotheeis IBi) 

6. S-APA CE-a (Hypothesis ^la) 

7. S-APA CE-Co (Hypothesis" ICo) 

8. S-APA • CR-Cq' (Hypothesis ICq) 

9. S-APA CE-W (Hypothesis ICvf 




Hypothesis 2 * : • ^ ^. ^' . 

H2 There will be no differences in performance on the* con5)etency 
loeasures on eac"h of 'the nine S-APA classification exercises- between 
second grade students in the pl:^-operational and concrete operational 
stages who were randomly assigned as^^tched pairs to Instructional 
Group X and instructional Gtoup Y. • ^ 



Hypothesi^ 3 



There will be no ^interaction* between She developmental groups 
and the instructional groups in each of > nine ^S-APA classification * 



-exercides. 



' Definition' of Terns 

Classification : The process of iii5)osing order in collections of objects 

* ^ • 

^r. events,, to show similarities, differences and interrelationships. It 
is the ability to abstract the comnon property, in a group of objects or 
experiences and to extend the class to include all objects or experiences 

possessing that Qomnon property. (Lavatelli, 1970) > 

' if ' - ' • ■ ' 

Consistent Sorting ;. TVo or loore objects can be grouped together because 

they slj^re some property. ^ , ' ' 

^Exhaustive Classes : All obj^ts possessing a particular property should 

be grouped together. 

Hierarch£cal Reclassification : Objects can be sorted into an all-inclusive 
class and tfien into subclasses. ^' 

Hierarchy or learning Hierarchy ; A collection of indentified capabilities 

consisting of terminal behavior, its identified subordinate behaviors and 

the hypothesized dependencies among '^hese behaviors. ' 
* 

Inclusion : A superordinate class is larger than any one subordinate class. 
Resemblance Sorting : Two objects can be grouped together T)ecause tfiey 
possess some property, in common. 



Ik 



* The^Rule statements and definitions are from Kofky (1963). T 
. * 

SELECTION. OF HIE SUBJECTS 

The following three steps were used to select subjects for th^ defined 
pre-operationial and con^ete operational stages < TVent'y of the second 
grade children initially selected for the study (a) 'scored 11 or 12 on the 
Concept Assessment Kit-Conservation f(CAK-C), 1968]; (b) passed the coneer- 
"vation tasks in the order suggested by the Research; and (c) passed the 



four Inclus'lon tasks of the Kofgky Classif icaMon Scale (KCS), and were 
therefore , defined as concrete operational. 

4 ' . ^ / 



Insert Figure 1 about here.. 
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•The remaining 53 second grade children had "scored 10 or" below on Che 
CAK-C scale and had been initially defined as pre-operational. IVo of 
'these children did not pass the conservation tasH? in.the^order prescribed 
in the research, and therefore, were labeled as transitional. After the 
administration of the KCS there remained 35. students in the pre-operational ' 
group. ^ , ' X ■ V * 

Eight children who failed to score 11 or above on the CAK-C tests, 
but passed the four inclusion tasks of the KCS , were defined as transitional. 
Two children who had scored 10 and failed to conserve ,weipht were defined 
as transitional. One of these childtgh passed the inclusion tasks, while 
the other child did not. 'Both -children remained in the transitional group. 
Due to attrition eight students who would Tiave been part of the pre-oper- 
atioAal group •had to be dropped^ ^ 

The final st^ in -the selection pi^oceSs was the administering) of the 
Otis-Lennon Mental Maturity Test , Eleroentajy I, Form J (1967) to sixty- 
five children. In order ^o match pre-operational and concrete operational 
children the mental age scores were ranked from the highest X0O the low^ 
and. matched within one standatd error.* 

The experimental design necessitated dividing retched pairs of pre- 
operational and concrete operational at random into teacher instructional 
groups (X and Y). X cortsisted of sixteen children; eight matched pre- 

- ■ • - . * V 

operational and 9oncrete operational. Fourteen children^; sevfen matched 

. 1 • 



pre-operational and concrete operation:al^were.;as8lgned to Y. The sanqile 
size was limited for several reaspn6^ the number of children available • 
and the length of time for the administration of the individual t«sts 
by the investigator^ prohibited a larger sample* ' With a total of 30 
subjectj, the post-testfng requir/^ a total of 51 hours; th^ screening of 
pupils into two groups even rooref time. A small teacher-student ratio w,as 
desired. ' ' • v » ' 

.' - • . • * 

^ . ■ INSTRDCTIONAl >^OCEDURES . ' ^ ■ 

\ Nine exercises from Parts A/ B, and C classiticatibn hierarchy of the 
revised Commercial Edition (1967) of Science-A Process Approach Program 
considered appropriate by the. deirelopers for* kindergarten j first, and* ' 
second grades (AAAS,. 1965, p. 16), -were taught during the treatment period 
(Table 1) 



The two elementary teachers involved in this-stu^ were experienced 
in using 6-APA material^. One teacher *had been in one of S-APA ^Q pilot 
schools where thfe Materials were field tested. The other teaclier, the ^ 
investigator, had used the matejrials as a classroom teacher and had trained 
.teachers in the use of S-APA . The teachers c6operatively planned the instr 
tion of each lesson. * . ^ * 

The instructor followed the. precise guidelines set forth in S-APA s 
teacher guide books. The instruction of each of the nine S-APA excerclses 
took five to ^ix instructional periods of. approximately 30 to A5 •minutes 
spanning ^ two «eek period. " • . ^ 

^ The ajl^QQl district in which this study was conducted hii? adopted ' 
S-APA as its science. program prior to the study. However, the subjectsT 
in this study had not yet been exposed to S-APA . 

Th^ instruction was in keeping with a- basic philosophic tenfet of the 



new science programs; that is, active, indlvliiluallzed J^rticipatlon. In the 

learning process, particularly, in. the primary, grades, is essential (Ramsey 

I *. ■■ * ' • . 

and Howe, 1969). ' ' • " . ' 

\ : i ' 

, - Due, to t^e titie^ and scheduling limitations, the Investfgator cojuld not- 

teach all. the -prerequisite lessons to the. classification- exercises as 
implied by the S-APA hierarchy. He. recognizes th^s" as an unavoidable . 
limitation oX the study. v.. 

Following the instruction of all of the nine cla89if tcation. exercises 
S^APA's con^etency measures were Individually administered by the" irives- ' .• 
tijfator fo all 30 children. The order in which the childreh were Adf^nia- 
tared the competel^cy^ measured Was not constant; but rather the te;ating 
followed the convenience qf the* regular classroom teacKer's schedule^.. 
Testing each chilcf required 15 minutes for 'each of. th^ exercises , . The 
administration and scoring of the competeijicy measures followed the outline 
in S-APA ' s teacher' s*exercise bob^clet. " ' . ' ' • ' ■ >: 

• m 

V ' ■ irt . . • 

'ANALYSIS OF .THE 'SATAr . / 

v. d^^? consij5t€?d of the competency measure achie^^B^n^ scores • 

of the nine S-APA classification exercises .foy^each of ' 30 children. To • 
determine whether differences existed betveen the .scoffs of the pre-' 
.operational and concrete operational groups thQ investigator selected the 
Analysis of Variance' for Matched Groups (A^OVR) stafcisttcal package pfogram^ 
•from. The Pennsylvania State University's Computation Cent-er/ The 'ANOVR 
program tested for the homogenity of variance, the^ tteatinent of the two 
main effects, developmental stages add lnstrac\:ibj^ groiips X and.^. 
^As well as the interaction of the two main^ effectl,. The Ifevel of llg- 
nificance fpr retaining or rejecting the null hyt*thesis was^ set at the 
• 05 level. ^ » 



. SUHMAliY OP FINDINGS 



There were no* significant differences between the mean achievetnent 

scores -of ^children in two deyclopinent' groups on the two S-APA exercises 
* *' »• • • 

A,d and A, s, which require the two lower-o^der plassificatlon skills 
(see Table 2), therefore hyfiotheses (H) lA,d and HlA,s were retained. 



J 



A^^nsert 'Table 2 here, 

— ' ' / . . 

However., in S-APA, classification exercises A,v; B,a; B,i: and C;o also ' 
requiring exh|W3Stive sorting and S-APA exercises C,b; C,q; aa.^ C,v requiring 
hierarchical classification ability, the tneffli achievement scores of children 
in the concrete operational group were' signi'ficai^tly higher th^'\he mean-^. 
of the . children in. the pt\e-operational gccup. Therefore,. HlA,v through 
HlC,v were rejected', ^ , J - . ^ ' ^' , i, 

^.r^\ : ^ — r ' 



,^ . SrS , Insert Table 3 here. 



• • • • ^ 

These finding3 imply that, wher^Sts, the cognitive development of .children 
in Pi^en's cqncrete^^perational stage is such that they can comprehend' 
>oth lower 'and higher-order classification skills, (children in-the pre- 
operational stage can master only lover-order classification skills • ^ 

• In teVms of* teacher. effect, there were no significant differences in 
the mean achievement scores on any g'f-the nine s-APA 'dlassification exer- 
cl^es of the children assigned l;o the two^iitstructjtonal groups. There 
were no significant interactions between the teacher instructional . 

groups and the developmental group^s on any of the nine S-APA >gxerciges.. 



These findings imply that achi^ydroent on the S-APA exercises were the 
result of dependency bxv the developmental stage at, t>hich the children were 
functioning and not upon teacher effect^. Hence the variance in acKleve- 

ment between pre-operatlonal and concrete operational groups could he 

f ' - . ^ ^ * 
associated with the limitations of logical thinkfng. present in children 

in^Jfhe p re-operational -stag^^ Jl^^-apd v^ere^.retaiped^^ • ^ 

^ ' / 0 ' DISCUSSION : . \ • ^ 

Both developmental groups" were equally successful on the two 




exercises requiring fesemblance.,and consistent sortihj^ This finditig 
confirms Piaget^s et al« assertloi^ that resemblance and consistent sorting . 
are^^lowe^^^lassification skills anid should be mastered by*the t^ime children 
are in second grade. What is perplexing howevcrr, are the si^biificant 

yf,-" • , ■ ' . - ^ 7^ 

'difference^ between the* means?of ^the two deyelb'ptnental groups on S-APA 

exercises "A,n^5 B,a; B^i; and (see Table 1) representing lessons designed * 

' ' ' . ' ^ ^' ' < ' , ^ ' 

by S-APA for kindergartih# first -told second* grades^ a^e levels represented ^ 

predominately by are-operatio^al children* One would have expected to* • 

finV results Amil^r to that of earlier lesson^^ S"AjvX^ A,d atid ^s (see Table ''2)% 

• The research regarding ^the oifder iif wTiich exTiaiistive sorting abill'fcy 

emerges is conflicting, howevep-* Kpfsky (1963;f verified Piaget'^s and . 

Iirtelaer'a.* reseatch when she found that exhaustive class sorting appeared 



4 



immediately following tfonsisteat and ^resemblance sorting abilities* 

j/* ' ' . • . * * 

• ^.<>^ ^ . ^ ■ 

Ninety percerit of the children seven yfears and plder in Kofsky s Study 

L ■ *^ " ' / * 

were able, to cax:ry out exhaustive -class sorting tadHs. However, Allea's 

(1967) reseaocch, ait^hough agreeing substantially with the predict?^ order, . 
J^flag^^, Jrthelder andr Kofsky ; dlffers^ln respect to exhaustive clafes ^] , 

sortiif}^. All'en found tlfat children' we^re 'unable to sbr.t ^xl^austlvely until 
t sdmeyhat la|jcr in the 'sequence of ^.classification behaylor.. No hj.gher .than 

.6S pftrcent of second,' third -^nd fourth grade children wfitfe ^bli^ to sort . 



ejdiaustively* ' . . 

^nett's (1959) study lndicatedt4t was not j^til after eight ye^rs . 
.of age that children~5puld sort exhaustively. This study confim^ Allen's 
and Anttett'a findings that erfiaustlv^ sorting i^ay appemr soioewhat later . 
, than predicted by Piaget- and InhelderV. 

^ • Inhelder and.Piaget (1^64), Glnsbufg and bpper (1968), and Kaoaii 

(1969) indicate-'chil'dren in the concrete op^atitonal stage shpuld be able 

,to carry W higher-order claspifi'cation skills; haaely, hierarchical cias- 

sification skills. This Would imply that concrete operational children 

would be-iore successful than pre^op^rational children on S-AFA dassifi- * 

cation exercises- C,b;- C.q; and"c,v, employing hierarchical classification ^ 

, skills. The findings of this' study support the -theorists who suggest 'that 
\* • . '* ' ' ' . ' ' ) 

children 'poesessing the jdental operations characterizing the^corjcrete , 

operational stage are\able to fom higher-order nulk-classif icatipn . 
fas.ks- 



1 
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i . IMPLICATKMS . . . 



/ 



Scipit^ .cnrrlctaoM baae^ -m^ have i^peared just' 

within, tfie- last decade. This study ii^lies that tljp' developmental 

/Stages of chlldrenr should be considered a factor in the* sequencing 

of cognitive* expectations in curriciila such as S*APA > 

ChlJ.dreir*at different cognitive developmental stages may find specif i'i 

• • ^ 

skills beyond 'their level of con?)reheiasioa 'if adequate sequences^of pre- 
requisites a^e not provided. TheVefore, curriculum specialists' and eval- • 
uators at the" -district and state levels should be continuously 'organising 

•and evaluating npw curriculum materials for their appropriateness to such 
^. ♦ • . ■ 

vaViables as t^e developmental stage of children. ' ' ■ . 

■ • " . • - " '° , ■ ■ . 

Teachers should realize that elementary age children studying science 



lessons eoployitig process skills need individualized Ins^ructlbn just as 

■■ . • ^ ' 

they do In other subject atea. . If the suggestion for ^rfe-lndivldual- 

ization of learning is followed, "^the eleoen^ry classroom teacher; would 

need to: fl) diagnose chiidren*a level of development ntltii Plagetlan 

instruoents, (2) structure the lessons to the cocprehension of the children 

xievelopraent stage^r slightly beyond that stage to challenge the child, 

< * ' *^ 

(3) provide practice in manipulatla^-aiKJ intpractj^ng with a.variety of 
potentially novel scientific objects both in groups with other children 
or individually, and (4) prepare additional process "lessons that may act 
as^rerequlsltes to higher-order pro^^s skiljLs. 

Since it seems th6 stages of de^veloproent 'at .which a child ip func- * 
tioniiig .has som^ bearing on^ his adll^vemenj^, teachers should be prej^ared « 
in facilitating* suctiess and ioprov^ment through carefully sequencing 
prerequfisite skills, . Y 

f . :. 

• ^ ■ ^. ' " . 

^ - . • T.THTTmOHS ^ 

1. ^'Hot* all the prerequisite skills f jrota S-APA processes other than das- 
siflcation were taught to the subjects.'. Because of the hierarchical nature 
of> S-AP^ , thJLs Maj^have 4^f acted the results of the study. . ^ 

2. The subjects selected for this study caM ffom a predominately" ptofes- 
slonal conmmity of Ceatral Pennsylvania.- Theset children iaj ^ot . 
repre^ntative ,of a cros8"*section of scjhool population^, 'ax^', 

results of this study could be generallzable .only to similar school 
commixnltles.' • • . _ 

.. • ■ •. ■ •■ .. ■ 

RECOHMEyPATIONS FOR FUKTHER RESEARCH »' " . 

•• •■ « ♦ 

. ■ ■ ■ . ' - . . 

1. Ihe basic 'study should be replicated wlttv the .f<»liqying jaltefnatives 

.1 - ..... 1-/ 

Includied .in the^jde**^: * , Cj 

a. A larger .saizple of children, including those from urban and rural 



» areas » 

* * ^ ' 

b. A longer treattnent period tp teach and/or diagnoses for cbapfetenqr 
of all the prerequisites "to S-APA 's classification hlerardgr. 

c. A control group of childjren who would not havc^bcfen exposed to the 
&-;APA classification lessons should- be added « 

d. .Kindergarten and first grade children should be Involved* * 

2. Sisllar studies could be conducted using the classification exercises 

of ^SS and SCIS . ^ , ' * 1 " ' 

' « • *' 

3. Sladlar reaeardi could investigate additional S-APA process > hierarchies 

• • • 

such as measuretDent. . , , < ' / ' . 



/ 



/ 
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iNine S-APA Classification Exercises Tested 
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• • 


>• 

CE-Cq 


\ 

Part C,v 

*\ 


* » 
Consistent sorting Separating Materials 
Exhaustive sorting from Mixtures^ 
Hierarchical reclassification 


CE-Cv 


• • 
» • 


• 


• • 

17' 


— — / 
-i 


ERLC 









i 

o 







< 










a. < ^ 




O CO 




o o 








1- o ^ 




CD 









. O 
-J 

u. 









u 














fr 4J cCi 




: 1 


w w sr 




o c 








O S- 



















c 




o 




1 T- CO 
























o 




1* < 




















O U 




*^ 1- CO 


c 






Owe 


CO 


> rp^ O 






O O 



















n . 


' ^^^^^^^^^^^^ 






» 


r o 


. r 










^ » Q- to n 








O 4J 








p o 




T 
























1 en c^•H to 

^ o 
o ct 







/ 



III 9SBqd 



98 





i 










09 


09 c * 




*J o 








J- •MCVJ 




U I] 


(/) 


c s-z 




O 09 








o 








09 


09 lO 




•M C 


<*- 


09 OO 










(/> 






o s- 




O 09 


o 






O 



\ 






o 


09 


c 




o o 








-W II 


CO 


2: 


CO 


CO 




c 








•i- 















09 C 




•r- O O 


• 


<*- f- ^ 




II 








CO on 




to £= 




r— «a 













<0 09 

o 4-> 

O 3 <A 
0) *C 4-> 09 
> C « I— 

f- 09 S 

O -J 



C9 













c ^ 




o 










in 


09 <a <n 


V)' 




IQ 


Q. 09 S 






O 


o 





• 












o> 




CO 




fO 




sz 




o. 






t <a 








09 C ' 








Q.* n 




O 2 








O 09 




J 


* 






09 to 




C 




o 




1 ir> 




CO 09 CO 
to II 




^ CL U Z 




09 




o o. 




O 















to 


09 




09 C 


•o 


CO 


*J O 


s. 


09 


09 


o 


s. 






o 


C9 «a 




o 




c 


CO 


O 09 


<a 






ex: 




o 















to* 


09 


c 




(/) o 


s. 


09, 


o 






Of- 




U W> 




CO C 


• <a 




q: 














ERIC 



19 




•lA as^Md 



T3 

V 4J 



O 



0} 








o o 








0) o 




$- in 




C O 


II 


O $- Z 










O 












♦o 
I -r- in 

^ o n 



' 3 

o ^ 
CP c 



o 




FRir 



Table 2 

Suaoarp^ oT Aa^lysls Variance for Nine 5;-APA Claatlflcatlon Exercises 
(^-lns(rocti4»0sl Croupef: R-Developeiental Groups; C- Interact Ion) 



S'APA Exercise Sosfce S.S./ M.S, OF F-tatlo 



Probability 



, — . J , 
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• 1. CE-A,d ' 
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.095 
.045 ■ 


1 
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.37 
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. * / 
■ <^ ■ > — 
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2. CE-A,$ • So analysis necessary as all 15 sttxients In both di^velopsieatal 
^ " groups obtained perfect scores of 3.0 on this exercise. 
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